Iliopsoas Tendon Tear: Clinical and Imaging Findings in 4 Elderly Patients  by Freire, Véronique et al.
Canadian Association of Radiologists Journal 64 (2013) 187e192
www.carjonline.orgMusculoskeletal Radiology / Radiologies musculo-squelettique
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bCentre de recherche du Centre hospitalier de l’Universite de Montreal, Montreal, Quebec, CanadaAbstract
Hip pain is a common clinical presentation of elderly patients in the emergency department. We report the clinical and imaging findings in
4 elderly patients with iliopsoas tendon tears who presented at our institution between October 2009 and June 2010. In 2 patients, the imaging
diagnosis was significantly delayed. This injury is uncommon, and the clinical presentation in these patients may be misleading. Magnetic
resonance is the imaging modality of choice after radiographs to assess these patients, and knowledge of the complex anatomy of the
iliopsoas myotendinous unit helps in making the correct diagnosis. With aging of the population, the incidence of iliopsoas tendon tear is
likely to increase.Resume
Les douleurs de hanche sont une presentation clinique courante des patients a^ges au service des urgences. Nous presentons les aspects
cliniques et radiologiques de 4 patients a^ges presentant une rupture du tendon du muscle ilio-psoas pris en charge dans notre institution entre
octobre 2009 et juin 2010. Pour deux de ces patients, le diagnostic radiologique fut retarde significativement. Cette affection n’est pas
courante, c’est pourquoi le tableau clinique que presentent les patients peut induire en erreur. Pour evaluer ces patients, la resonance
magnetique se veut la modalite d’imagerie de choix, apres la radiographie. Une bonne connaissance de l’anatomie complexe de la region
myotendineuse de l’ilio-psoas permet l’etablissement d’un diagnostic exact. Par ailleurs, il est probable que le taux d’incidence des ruptures
du tendon du muscle ilio-psoas augmente en raison du vieillissement de la population.
 2013 Canadian Association of Radiologists. All rights reserved.
Key Words: Iliopsoas tendon; Iliopsoas anatomy; Magnetic resonance imaging; Tendon; TearHip pain is a common primary presentation to the emer-
gency department in elderly patients. Although hip and
pelvic fractures are highly prevalent in this population, other
musculoskeletal lesions are also common as causes for hip
pain [1,2]. Atraumatic avulsion fractures of the iliopsoas
tendon at the lesser trochanter should be regarded as being
pathologic and associated with primary or metastatic bone
disease until proven otherwise [3]. Other iliopsoas myo-
tendinous injuries, for example, muscle strains, tendinosis,
and partial and complete tears, as a cause of hip pain, have
mainly been discussed in the context of athletic injuries and
total hip arthroplasty [4e8]. To our knowledge, spontaneous* Address for correspondence: Nathalie J. Bureau, MD, Department of
Radiology, Centre hospitalier de l’Universite de Montreal, Saint-Luc
Hospital, 1058 Saint-Denis St, Montreal, Quebec H2X 3J4, Canada.
E-mail address: nathalie.bureau@umontreal.ca (N. J. Bureau).
0846-5371/$ - see front matter  2013 Canadian Association of Radiologists. A
http://dx.doi.org/10.1016/j.carj.2012.05.003or traumatic iliopsoas tendon tears in elderly patients who
present with hip pain have been the specific subject of only 1
case report [9] in the radiology literature.
We present a retrospective series of 4 elderly patients
diagnosed with an iliopsoas tendon tear in order to discuss
the clinical presentation, imaging findings, differential
diagnosis, and to review the anatomy of the iliopsoas myo-
tendinous unit.Patients and Methods
Institutional review board approval was obtained for this
study, and the need for written informed consent was waived.
Between October 2009 and June 2010, we diagnosed 4
patients with iliopsoas tendon tears (identified by personal
recollection), presented to the emergency department at our
institution. Medical and radiology records were reviewed.ll rights reserved.
en
do
n
te
ar
en
do
n
te
ar
en
do
n
te
ar
em
at
o
m
a
188 V. Freire et al. / Canadian Association of Radiologists Journal 64 (2013) 187e192Age, sex, clinical presentation, and results of imaging studies
were collected and are summarized in Table 1. All the
patients were treated conservatively.R
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.This patient, with Alzheimer disease, presented with left
hip pain after sustaining a fall the previous day. Radiographs
were normal, and a computed tomography (CT) of the left
hip was ordered the next day to rule out an occult fracture
because the patient was still refusing to bear weight and had
developed left lower limb oedema. The report described
a diffusely enlarged left iliopsoas muscle, which suggested
a possible retroperitoneal inflammatory process, this led to
a CT of the abdomen and pelvis to investigate further. This
second study ruled out a retroperitoneal abscess or hema-
toma, but the cause of the enlarged iliopsoas muscle
(Figure 1, A and B) remained undetermined. A bone scan
was performed the same day, which found hyperemia in the
soft tissues of the left hip, which supported the diagnosis of
an inflammatory process. Three days after initial presenta-
tion, due to worsening left lower limb oedema, which
suggested the possibility of a deep venous thrombosis,
a Doppler ultrasound study was performed and was reported
as normal.
A left hip magnetic resonance imaging (MRI) study done
6 days after the initial presentation, of the demonstrated
psoas major tendon and accessory tendon of the iliacus
muscle with surrounding inflammatory changes, indicative of
an acute traumatic iliopsoas tendon tear (Figure 1, C and D).o
ps
o
as
te
n
al p
h
n
o
d
e
¼
n
o
t
apCase 2n
d
im
ag
in
g
st
u
d
ie
s
in
4
p
at
ie
n
ts
w
it
h
il
i
E
ti
o
lo
g
y
R
ad
io
gr
ap
h
,
p
el
v
is
an
d
h
ip
U
S
T
N
N
/A
l
T
N
N
/A
T
N
N
/A
S
N
/A
In
g
u
in
ly
m
ti
c
re
so
n
an
ce
im
ag
in
g
;
N
¼
n
o
rm
al
;
N
/AThis patient presented because of persistent left inguinal
pain 1 month after a fall. Results of a physical examination
revealed left lower limb oedema and redness as well as pain
upon hip mobilization. Radiographs and a bone scan were
negative for a fracture. A venous Doppler ultrasound evalu-
ation showed no evidence of deep venous thrombosis. An
MRI study performed on the next day showed a tear of the
psoas major tendon and accessory tendon of the iliacus with
diffuse inflammatory changes in the left inguinal region
(Figure 2).n
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IThis patient presented with right hip pain and a fracture of
the proximal left humerus after a fall. The radiographs of the
pelvis and right hip were normal. A CT scan, without
contrast, of the pelvis was performed the same day and
showed enlarged psoas major and iliacus muscles that
extended from the retroperitoneum to the proximal thigh
along with nonvisualization of the iliopsoas tendon at the
level of the lesser trochanter, consistent with a tendon tear
(Figure 3).
Figure 1. A 90-year-old woman who presented with left hip pain after a fall. (A) An axial computed tomography (CT) of the hip at the level of the iliac wing,
showing enlarged left psoas major (long arrow) and iliacus (short arrow) muscles. (B) Coronal CT of the abdomen and pelvis, showing enlarged and retracted
psoas major tendon (long arrow) and accessory tendon (short arrow) of the iliacus muscle. (C) Coronal short-time inversion recovery (STIR)-weighted image of
the hips and (D) sagittal STIR-weighted image of the left hip (TR 2667, TE 40, TI 150), demonstrating retracted low-signal intensity psoas major tendon (long
arrows in C and D) and accessory tendon of the iliacus (short arrow) as well as the high-signal intensity from oedema; proper muscle fibers of the iliacus are
still attached to the proximal femur (open arrow).
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disease without renal failure. He presented with spontaneous
severe left inguinal pain. Results of a physical examinationFigure 2. A 66-year-old woman who presented with persistent left inguinal pain 1
TE 25, flip angle 90) image of the left hip, showing the retracted and irregular
(short arrow) at the level of the pelvic rim; note diffuse surrounding soft-tissue h
TE 20, flip angle 90) image at the level of the anterior inferior iliac spine, demons
(short arrow) tendons as well as the preserved lateral muscle fibers of the iliacus
Image of the right hip, showing the normal psoas major tendon (long arrow), the m
lateral muscle fibers of the iliacus (open arrow), adjacent to the rectus femoris ten
long arrow) is also seen on the deep surface of the medial muscle fibers. (C) T
trochanteric level of the proximal femurs, showing the enlarged proper muscle fibe
with the normal proper muscle fibers of the right iliacus (short arrow).revealed a left inguinal indurated mass, skin redness, and
lower limb swelling. An ultrasound study showed a superficial
soft-tissue mass consistent with an enlarged lymph node. A
presumed diagnosis of cellulitis and inguinal adenitis was
made, and the patient was treated with antibiotics, which didmonth after a fall. (A) Coronal proton density with fat saturation (TR 2449,
psoas major tendon (long arrow) and accessory tendon of the iliacus muscle
igh signal intensity oedema. (B) Transverse spin echo T1-weighted (TR 500,
trating the flattened and irregular left psoas major (long arrow) and accessory
(open arrow) laterally, adjacent to the rectus femoris tendon (curved arrow).
ost medial fibers of the iliacus muscle (short arrow), and, more laterally, the
don (curved arrow). The tiny low-signal accessory tendon of the iliacus (thin
ransverse T1-weighted (TR 500, TE 20, flip angle 90) image at the sub-
rs of the left iliacus (long arrow) inserting onto the proximal femur. Compare
Figure 3. A 96-year-old woman who presented with right hip pain after a fall. (A) Transverse computed tomography (CT) of the pelvis at the level of the iliac
wings, showing enlarged right psoas major (long arrow) and iliacus (short arrow) muscles. (B) Transverse CT at the level of the acetabulum, demonstrating the
right psoas major tendon (long arrow) medial to the anterior inferior iliac spine; it appears thickened and could not be identified below this section; the right
greater trochanteric bursa is distended (open arrow); the gluteus medius muscle was atrophied, and the tendon could not be visualized, which suggests a chronic
tear.
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later, a CT of the abdomen and pelvis was performed to
evaluate the chronic liver and renal disease. This study
showed an enlarged and heterogeneous left iliopsoas muscle
that contained an area of hyperdensity suggestive of a hema-
toma. An MRI study was then performed and confirmed the
presence of a hematoma secondary to an iliopsoas tendon tear
(Figure 4, A and B).
Discussion
The iliopsoas tendon is a myotendinous complex
predominantly composed of a tendon arising from the psoas
major muscle, a smaller accessory tendon, arising from the
medial fibers of the iliacus muscle, and the proper muscle
fibers, which arise from the lateral fibers of the iliacus
muscle (Figure 5) [10,11]. Two other smaller divisions of the
iliacus muscle, namely, the ilioinfratrochanteric muscle and
the inferior muscular fibers, have also been described as
being part of this complex [11]. The iliopsoas myotendinous
complex courses from the posterior mediastinum through the
retroperitoneum and into the thigh, and facilitates extensive
spread of inflammatory and infectious processes. At the levelFigure 4. A 78-year-old man who presented with spontaneous left inguinal pain
image of the pelvis (A), showing the low-signal intensity retracted iliopsoas ma
Transverse T1-weighted (TR 613, TE 20, flip angle 90) image just distal to the l
left femur, with central high signal intensity consistent with a subacute hematomof the pelvic rim, it lies between the anteroinferior iliac spine
laterally and the pectineal eminence medially [12,13]. The
iliopsoas myotendinous unit flexes and laterally rotates the
hip. The psoas major muscle also acts to laterally flex the
lumbar spine [14].
Injuries to the iliopsoas tendon unit are relatively
uncommon. Bui et al [15], in a retrospective study of 4862
consecutive MRI examinations of the hips and pelvis per-
formed over a 4-year period reported an estimated prevalence
of iliopsoas tendon and myotendinous injuries, including
muscle strains and partial and complete tendon tears of
0.66% (32 cases).
Hip and inguinal pain, either traumatic or spontaneous, is
a common reason for the elderly to present to the emergency
department. The differential diagnosis includes hip and
pelvic fractures; degenerative joint disease; septic or
inflammatory arthritis; greater trochanteric bursitis; retro-
peritoneal hematoma or abscess; tendinosis; and tendon tears
that involve the adductor, gluteus, quadriceps, and iliopsoas
tendons. Risk factors that may predispose to tendon injuries
include aging; corticosteroids; and chronic diseases, such as
rheumatoid arthritis, collagen-vascular diseases, chronic
renal failure, diabetes, and gout. Retroperitoneal hematomas. Coronal short-time inversion recovery weighted (TR 9387, TE 80, TI 210)
jor tendon (arrow), with surrounding soft-tissue inflammatory changes. (B)
esser trochanter, demonstrating a heterogeneous mass (arrow) anterior to the
a.
Figure 5. A diagram that represents the anatomy of the iliopsoas myotendinous complex. Coronal plane (A) made from a correlation with Tatu et al [11],
anatomical description and transverse plane at the level of the coxofemoral joint (B) made from the correlation with the magnetic resonance imaging (MRI)
findings in the normal right hip of case 2 (Figure 2B). The psoas major muscle (red bundle) originates from the transverse processes and discovertebral margin
of the thoracolumbar spine, between T12 and L5. The different divisions of the iliacus muscle arise from the iliacus fossa, iliac crest, and arcuate line: the
medial (orange bundle), the lateral (purple bundle), the ilioinfratrochanteric (blue bundle), and the inferior (brown bundle) muscular fibers. The conjoined psoas
major tendon and accessory tendon of the iliacus muscle (dark blue) insert onto the prominence of the lesser trochanter, whereas the lateral muscle fibers of the
iliacus insert directly on the anterior aspect of the lesser trochanter and in the adjacent infratrochanteric area of the femur; rectus femoris muscle and tendon
(yellow) (straight arrow); obturator internus muscle (green) (curved arrow).
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the elderly population because of the increased prevalence of
anticoagulation therapy and may occur either spontaneously
or traumatically [16].
Iliopsoas tendon injury may manifest as anterior hip or
groin pain, weakness of hip flexion, inability to bear weight,
or a shortened stride. On physical examination, tenderness on
deep palpation of the femoral triangle, an inguinal mass,
soft-tissue discolouration, adenitis, and lower limb oedema
have been reported [17].
Our 4 patients had a mean age of 82.5 years, and 3 were
women. Three of the 4 patients had a history of trauma. In 2
patients, the imaging diagnosis was significantly delayed, and
multiple studies, including radiographs, ultrasound or venous
Doppler ultrasound, CT, bone scintigraphy, and, finally, MRI
were performed before the correct diagnosis was made.
At our institution, if a patient presents to the emergency
department with clinical symptoms of hip or groin pain, and
has normal radiographs, it is common practice to order a CT
of the pelvis to rule out an occult fracture. MRI is done less
commonly than CT in this scenario because of limited
access. CT scans are indeed more sensitive than radiographs
to reveal an occult nondisplaced fracture of the proximal
femur, sacrum, pelvic rami, or acetabulum [18]. However,
nonenhanced CT scans are much less sensitive and specific
in the diagnosis of soft-tissue lesions. In all 3 of our patients
who had CT scans, diffuse enlargement of the iliopsoas
myotendinous complex was described which suggested thedifferential diagnosis of retroperitoneal hematoma, abscess,
or even the possibility of tumors. Unfortunately, myo-
tendinous injury was not diagnosed on the CT scans;
however, with careful and knowledgeable review of the CT
scan images, the diagnosis of an iliopsoas myotendinous
unit injury could certainly have been suggested,
retrospectively.
MRI, with its high soft-tissue contrast resolution, remains
the most valuable imaging modality, after radiographs, to
evaluate osseous structures and soft tissues in this particular
clinical setting [19]. Even with limited MRI protocols for
occult hip fractures used at some institutions, the presence of
abnormal signal intensity of the iliopsoas muscle complex
should alert the radiologist to the correct diagnosis. On MRI,
an iliopsoas muscle strain is demonstrated as high signal
intensity muscle oedema on T2-weighted images. An
iliopsoas tendon tear will present as interruption and
retraction of the tendon fibers, with the muscle attachments
remaining intact, as seen in our 4 patients as well as in the 2
patients presented by Lecouvet et al [9]. A complete iliop-
soas myotendinous tear is diagnosed when there is inter-
ruption of the tendon fibers and muscle attachments, and
appears to be a rare occurrence. In acute and subacute
injuries, diffuse enlargement of the iliopsoas muscle and
oedema of the surrounding soft tissues will be present. In
some cases, a muscle hematoma may be seen. A chronic tear
will show muscle atrophy and nonvisualization of the
tendon.
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conservatively with rest, physical therapy, and anti-
inflammatory drugs. The fact that part of the iliopsoas
complex remains intact may explain the favorable clinical
outcome in these patients [9].
With the aging of the population, it is likely that the
incidence of spontaneous and traumatic iliopsoas tendon tear
will increase. This entity should be included in the differ-
ential diagnosis of an elderly patient who presents with hip
or groin pain and of diffuse enlargement of the iliopsoas
muscle at CT and MRI. MRI is the imaging modality of
choice after radiographs to assess these patients.References
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